Antioxidant action of 2,2,4,6-tetra-substituted 2,3-dihydro-5-hydroxybenzofuran against lipid peroxidation: effects of substituents and side chain.
With increasing evidence suggesting the involvement of oxidative stress in various disorders and diseases, the role of antioxidants in vivo has received much attention. 2,3-Dihydro-5-hydroxy-2,2-dipentyl-4,6-di-tert-butylbenzofuran (BO-653) was designed, synthesized and has been evaluated as a novel antiatherogenic drug. In order to further understand the action of BO-653 and also radical-scavenging antioxidants in general, the dynamics of inhibition of oxidation by BO-653 were compared with those of the related compounds, 2,3-dihydro-5-hydroxy-2,2-dimethyl-4,6-di-tert-butylbenzofuran (BOB), 2,3-dihydro-5-hydroxy-2,2,4,6-tetramethylbenzofuran (BOM), alpha-tocopherol and 2,2,5,7,8-pentamethyl-6-chromanol (PMC), aiming specifically at elucidating the effects of substituents and side chain length of the phenolic antioxidants. These five antioxidants exerted substantially the same reactivities toward radicals and antioxidant capacities against lipid peroxidation in organic solution. When compared with di-methyl side chains, the di-pentyl side chains of BO-653 reduced its inter-membrane mobility but exerted less significant effect than the phytyl side chain of alpha-tocopherol on the efficacy of radical scavenging within the membranes. Di-tert-butyl groups at both ortho-positions made BO-653 and BOB more lipophilic than di-methyl substituents and reduced markedly the reactivity toward Cu(II) and also the synergistic interaction with ascorbate. The results of the present study together with those of the previous work on the effect of substituents on the stabilities of aryloxyl radicals suggest that tert-butyl group is more favorable than methyl group as the substituent at the ortho-positions and that di-pentyl side chains may be superior to a phytyl side chain.